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Description 

This application claims the benefit of earlier filed U.S. Provisional Application No. 60/041,885, filed April 2, 1997, 
whose contents are incorporated herein by reference. 

s 

Field of the Invention 

This invention relates to newly identified polypeptides and polynucleotides encoding such polypeptides, to their 
use in therapy and in identifying compounds which may be agonists, antagonists and/or inhibitors which are potentially 
to useful in therapy, and to production of such polypeptides and polynucleotides. 

Background of the Invention 

The drug discovery process is currently undergoing a fundamental revolution as it embraces functional genomics', 
is that is, high throughput genome- or gene-based biology. This approach is rapidly superceding earlier approaches 
based on 'positional cloning'. A phenotype, that is a biological function or genetic disease, would be identified and this 
would then be tracked back to the responsible gene, based on its genetic map position. 

Functional genomics relies heavily on the various tools of biotnformatics to identify gene sequences of potential 
interest from the many molecular biology databases now available. There is a continuing need to identify and charac- 
20 terise further genes and their related polypeptides/proteins, as targets for drug discovery. 

Summary of the Invention 

The present invention relates to Sialoadhesin Family Member-3 (SAF-3), in particular SAF-3 polypeptides and 
25 SAF-3 polynucleotides, recombinant materials and methods for their production. In another aspect, the invention relates 
to methods for using such polypeptides and polynucleotides, including the treatment of cancer, inflammation, autoim- 
munity, allergy, asthma, rheumatoid arthritis, CNS inflammation, cerebellar degeneration, Alzheimer's disease, Par- 
kinson's disease, multiple sclerosis, amyotrophic lateral sclerosis, head injury damage, and other neurological abnor- 
malities, septic shock, sepsis, stroke, osteoporosis, osteoarthritis, ischemia reperfusion injury, cardiovascular disease, 
30 kidney disease, liver disease, ischemic injury, myocardial infarction, hypotension, hypertension, AIDS, myelodysplastic 
syndromes and other hematologic abnormalities, aplastic anemia, male pattern baldness, and bacterial, fungal, pro- 
tozoan and viral infections, hereinafter referred to as 'the Diseases", amongst others. In a further aspect, the invention 
relates to methods for identifying agonists and antagonists/inhibitors using the materials provided by the invention, 
and treating conditions associated with SAF-3 imbalance with the identified compounds. In a still further aspect, the 
35 invention relates to diagnostic assays for detecting diseases associated with inappropriate SAF-3 activity or levels. 

Description of the Invention 

In a first aspect, the present invention relates to SAF-3 polypeptides. Such peptides include isolated polypeptides 
40 comprising an amino acid sequence which has at least 70% identity, preferably at least 80% identity, more preferably 
at least 90% identity, yet more preferably at least 95% identity, most preferably at least 97-99% identity, to that of SEQ 
ID NO:2 over the entire length of SEQ ID NO:2. Such polypeptides include those comprising the amino acid of SEQ 
ID NO:2. 

Further peptides of the present invention include isolated polypeptides in which the amino acid sequence has at 
45 (east 70% identity, preferably at least 80% identity, more preferably at least 90% identity, yet more preferably at least 
95% identity, most preferably at least 97-99% identity, to the amino acid sequence of SEQ ID NO:2 over the entire 
length of SEQ ID NO:2. Such polypeptides include the polypeptide of SEQ ID NO:2. 

Further peptides of the present invention include isolated polypeptides encoded by a polynucleotide comprising 
the sequence contained in SEQ ID NO:1. 
so Polypeptides of the present invention are believed to be members of the sialoadhesin family of polypeptides. They 
are therefore of interest because the sialoadhesin family of proteins, sialoadhesin, CD33, CD22 and myelin-associated 
glycoprotein (MAG), are utilized as cellular interaction molecules. They bind specific carbohydrates in a sialic acid 
dependent manner on target cells. The extracellular domain is made up of various numbers of immunoglobulin-like 
domains of the V-like and C2-like subtypes and the intracellular portion has no known homology to any signalling motifs. 
55 Sialoadhesin expression is restricted to macrophages, it has 17 Ig-like domains and the specific recognition sequence 
on target cells is Neu5Acct2,3Gal|5l3GalNAc. Known target cells are developing myeloid cells in the bone marrow and 
lymphocytes in the spleen and lymph node (Crocker, P. R., et al. EMBO J, 1994, 13:4490*4503). CD22 is expressed 
only on B cells and has a and p isoforms with 5 and 7 Ig-like domains, respectively. CD22 is known to bind T cells, B 
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cells, monocytes, granulocytes and erythrocytes by recognizing Neu5Acct2,6Galp1,4Glc(NAc) in N-linked glycans 
(Crocker, P. R., et at. EMBO J, 1994, 13:4490-4503; Stamenkovic, i. and Seed, B. Nature, 1990, 345:74-77; Wilson, 
G. L, et al. J Exp Med, 1991, 173:137-146). Myelin-associated glycoprotein (MAG) is expressed by Schwann cells in 
the peripheral nervous system and oligodendrocytes in the central nervous system and is thought to participate in the 
s cell adhesion to axons. MAG has two alternatively spliced variants, large MAG (L-MAG) and small MAG (S-MAG) 
which are expressed either during embryonic development or in the adult, respectively. The alternative splicing results 
in the expression of the same extracellular domains but distinct intracellular domains (Pedraza, L. et al., JCB, 1990, 
111:2651-2661). 

CD33 is most relevant to SAF-3 because they are the most closely related of all the family members. CD33 is 
io normally expressed on the developing myelomonocytic lineage. It is absent on early stem cells but is present on colony- 
forming units for granulocytes, erythrocytes, monocytes, and megakaryocytes (CFU-GEMM) and progenitors of gran- 
ulocytes and mononuclear phagocytes (CFU-GM). It is downregulated by mature granulocytes but retained by mature 
monocytes and macrophages (Andrews, R. G., et al., Blood, 1983, 62:124; Griffin, J. D., et al., Leuk Res 1984, 8:521). 
CD33 has two Ig-like domains and prefers to bind targets expressing NeuAca2,3Gal in N- and O-linked glycans. It 
is maps to chromosome 19q1 3. 1-1 3.3, closely linking it in the genome with MAG and CD22 (Freeman, S. D.,etal., Blood, 
1995, 85:2005-2012). 

CD33 has also been found to be expressed on about 85% of leukemic myeloblasts in patients with acute myelog- 
enous leukemia (AML)and is frequently used to differentiate AMLfrom acute lymphoblastic leukemia (ALL). Monoclonal 
antibodies to CD33 have been used therapeutically to purge residual myeloblasts from autologous bone marrow grafts 

20 ex vivo for the treatment of AML (Robertson, M. J., et al., Blood, 1992 79:2229-2236). More recently, humanized 
monoclonal antibodies to CD33 have undergone evaluation in vivo for the treatment of AML (Caron, P. C, et al., Blood, 
1994, 83:1760-1768). These properties are hereinafter referred to as "SAF-3 activity" or 'SAF-3 polypeptide activity" 
or "biological activity of SAF-3", Also included amongst these activities are antigenic and immunogenic activities of 
said SAF-3 polypeptides, in particular the antigenic and immunogenic activities of the polypeptide of SEQ ID NO:2. 

25 Preferably, a polypeptide of the present invention exhibits at least one biological activity of SAF-3. 

The polypeptides of the present invention may be in the form of the 'mature' protein or may be a part of a larger 
protein such as a fusion protein. It is often advantageous to include an additional amino acid sequence which contains 
secretory or leader sequences, pro-sequences, sequences which aid in purification such as multiple histidine residues, 
or an additional sequence for stability during recombinant production. 

30 The present invention also includes include variants of the aforementioned polypeptides, that is polypeptides that 

vary from the referents by conservative amino acid substitutions, whereby a residue is substituted by another with like 
characteristics. Typical such substitutions are among Ala, Val, Leu and lie; among Ser and Thr; among the acidic 
residues Asp and Glu; among Asn and Gin; and among the basic residues Lys and Arg; or aromatic residues Phe and 
Tyr. Particularly preferred are variants in which several, 5-10, 1-5, 1-3, 1-2 or 1 amino acids are substituted, deleted, 

35 or added in any combination. 

Polypeptides of the present invention can be prepared in any suitable manner. Such polypeptides include isolated 
naturally occurring polypeptides, recombinantly produced polypeptides, synthetically produced polypeptides, or 
polypeptides produced by a combination of these methods. Means for preparing such polypeptides are well understood 
in the art. 

40 in a further aspect, the present invention relates to SAF-3 polynucleotides. Such polynucleotides include isolated 

polynucleotides comprising a nucleotide sequence encoding a polypeptide which has at least 70% identity, preferably 
at least 80% identity, more preferably at least 90% identity, yet more preferably at least 95% identity, to the amino acid 
sequence of SEQ ID NO:2, over the entire length of SEQ ID NO:2. In this regard, polypeptides which have at least 
97% identity are highly preferred, whilst those with at least 98-99% identity are more highly preferred, and those with 

45 at least 99% identity are most highly preferred. Such polynucleotides include a polynucleotide comprising the nucleotide 
sequence contained in SEQ ID NO:1 encoding the polypeptide of SEQ ID NO:2. 

Further polynucleotides of the present invention include isolated polynucleotides comprising a nucleotide sequence 
that has at least 70% identity, preferably at least 80% identity, more preferably at least 90% identity, yet more preferably 
at least 95% identity, to a nucleotide sequence encoding a polypeptide of SEQ ID NO:2, over the entire coding region. 

50 in this regard, polynucleotides which have at least 97% identity are highly preferred, while those with at least 98-99% 
identity are more highly preferred, and those with at least 99% identity are most highly preferred. 

Further polynucleotides of the present invention include isolated polynucleotides comprising a nucleotide sequence 
which has at least 70% identity, preferably at least 80% identity, more preferably at least 90% identity yet more pref- 
erably at least 95% identity, to SEQ ID NO:1 over the entire length of SEQ ID NO:1. In this regard, polynucleotides 

55 which have at least 97% identity are highly preferred, whilst those with at least 98-99% tdentiy are more highly preferred, 
and those with at least 99% identity are most highly preferred. Such polynucleotides include a polynucleotide comprising 
the polynucleotide of SEQ ID NO:1 as well as the polynucleotide of SEQ ID NO:1. 

The invention also provides polynucleotides which are complementary to all the above described polynucleotides. 
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The nucleotide sequence of SEQ ID NO:1 shows homology with CD33 (Simmons, D. t and Seed, B., Jl 141: 
2797-2800, 1988). The nucleotide sequence of SEQ ID NO:1 is a cDNA sequence and comprises a polypeptide en- 
coding sequence (nucleotide 23 to 1426) encoding a polypeptide of 467 amino acids, the polypeptide of SEQ ID NO: 
2. The nucleotide sequence encoding the polypeptide of SEQ ID NO:2 may be identical to the polypeptide encoding 
s sequence contained in SEQ ID NO:1 or it may be a sequence other than the one contained in SEQ ID NO:1 , which, 
as a result of the redundancy (degeneracy) of the genetic code, also encodes the polypeptide of SEQ ID NO:2. The 
polypeptide of SEQ ID NO:2 is structurally related to other proteins of the sialoadhesin family, having homology and/ 
or structural similarity with CD33 (Simmons, D., and Seed, B., Jl 1 41 :2797-2800, 1 988). 

Preferred polypeptides and polynucleotides of the present invention are expected to have, inter alia, similar bio- 
10 logical functions/properties to their homologous polypeptides and polynucleotides. Furthermore, preferred polypeptides 
and polynucleotides of the present invention have at least one SAF-3 activity. 

The present invention also relates to partial or other polynucleotide and polypeptide sequences which were first 
identified prior to the determination of the corresponding full length sequences of SEQ ID NO: 1 and SEQ ID NO:2. 
Accordingly, in a further aspect, the present invention provides for an isolated polynucleotide comprising: 

15 

(a) a nucleotide sequence which has at least 70% identity, preferably at least 80% identity, more preferably at least 
90% identity, yet more preferably at least 95% identity, even more preferably at least 97-99% identity to SEQ ID 
NO:3 over the entire length of SEQ ID NO:3; 

(b) a nucleotide sequence which has at least 70% identity, preferably at least B0% identity, more preferably at least 
20 90% identity, yet more preferably at least 95% identity, even more preferably at least 97-99% identity, to SEQ ID 

NO: 3 over the entire length of SEQ ID NO:3; 

(c) the polynucleotide of SEQ ID NO:3; or 

(d) a nucleotide sequence encoding a polypeptide which has at least 70% identity, preferably at least 80% identity, 
more preferably at least 90% identity, yet more preferably at least 95% identity, even more preferably at least 

25 97-99% identity, to the amino acid sequence of SEQ ID NO:4, over the entire length of SEQ ID NO:4; 

as well as the polynucleotide of SEQ ID NO:3. 

The present invention further provides for a polypeptide which: 

30 (a) comprises an amino acid sequence which has at least 70% identity, preferably at least 80% identity, more 

preferably at least 90% identity, yet more preferably at least 95% identity, most preferably at least 97-99% identity, 
to that of SEQ ID NO:4 over the entire length of SEQ ID NO:4; 

(b) has an amino acid sequence which is at least 70% identity, preferably at least 80% identity, more preferably at 
least 90% identity, yet more preferably at least 95% identity, most preferably at least 97-99% identity, to the amino 

35 acid sequence of SEQ ID NO:4 over the entire length of SEQ ID NO:4; 

(c) comprises the amino acid of SEQ ID NO:4; and 

(d) is the polypeptide of SEQ ID NO:4; 

as well as polypeptides encoded by a polynucleotide comprising the sequence contained in SEQ ID NO:3. 

40 The nucleotide sequence of SEQ ID NO: 3 and the peptide sequence encoded thereby are derived from EST 

(Expressed Sequence Tag) sequences. It is recognised by those skilled in the art that there will inevitably be some 
nucleotide sequence reading errors in EST sequences (see Adams, M.D. etal, Nature 377 (supp) 3, 1 995). Accordingly, 
the nucleotide sequence of SEQ ID NO:3 and the peptide sequence encoded therefrom are therefore subject to the 
same inherent limitations in sequence accuracy. Furthermore, the peptide sequence encoded by SEQ ID NO:3 com- 

45 prises a region of identity or close homology and/or close structural similarity (for example a conservative amino acid 
difference) with the closest homologous or structurally similar protein. 

Polynucleotides of the present invention may be obtained, using standard cloning and screening techniques, from 
a cDNA library derived from mRNA in cells of human monocytes, using the expressed sequence tag (EST) analysis 
(Adams, M.D., etal. Science (1991) 252:1651-1656; Adams, M.D. etal, Nature, (1992) 355:632-634; Adams, M.D., 

so et al., Nature (1 995) 377 Supp:3-1 74). Polynucleotides of the invention can also be obtained from natural sources such 
as genomic DNA libraries or can be synthesized using well known and commercially available techniques. 

When polynucleotides of the present invention are used for the recombinant production of polypeptides of the 
present invention, the polynucleotide may include the coding sequence for the mature polypeptide, by itself; or the 
coding sequence for the mature polypeptide in reading frame with other coding sequences, such as those encoding a 

55 leader or secretory sequence, a pre-, or pro- or prepro-protein sequence, or other fusion peptide portions. For example, 
a marker sequence which facilitates purification of the fused polypeptide can be encoded. In certain preferred embod- 
iments of this aspect of the invention, the marker sequence is a hexa-histidine peptide, as provided in the pQE vector 
(Qiagen, Inc. ) and described in Gentz et al, Proc Natl Acad Set USA (1 989) 86:821 -824, or is an HA tag. The polynu- 
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cleotide may also contain non-coding 5' and 3' sequences, such as transcribed, non-translated sequences, splicing 
and polyadenylation signals, ribosome binding sites and sequences that stabilize mRNA. 

Further embodiments of the present invention include polynucleotides encoding polypeptide variants which com- 
prise the amino acid sequence of SEQ ID NO:2 and in which several, for instance from 5 to 10, 1 to 5, 1 to 3, 1 to 2 

s or 1 , amino acid residues are substituted, deleted or added, in any combination. 

Polynucleotides which are identical or sufficiently identical to a nucleotide sequence contained in SEQ ID NO: 1, 
may be used as hybridization probes for cDNA and genomic DNA or as primers for a nucleic acid amplification (PGR) 
reaction, to isolate full-length cDNAs and genomic clones encoding polypeptides of the present invention and to isolate 
cDNA and genomic clones of other genes (including genes encoding homologs and orthologs from species other than 

10 human) that have a high sequence similarity to SEQ ID NO: 1 . Typically these nucleotide sequences are 70% identical, 
preferably 80% identical, more preferably 90% identical, most preferably 95% identical to that of the referent. The 
probes or primers will generally comprise at least 15 nucleotides, preferably, at least 30 nucleotides and may have at 
least 50 nucleotides. Particularly preferred probes will have between 30 and 50 nucleotides. 

A polynucleotide encoding a polypeptide of the present invention, including homologs and orthologs from species 

15 other than human, may be obtained by a process which comprises the steps of screening an appropriate library under 
stringent hybridization conditions with a labeled probe having the sequence of SEQ ID NO: 1 or a fragment thereof; 
and isolating full-length cDNA and genomic clones containing said polynucleotide sequence. Such hybridization tech- 
niques are well known to the skilled artisan. Preferred stringent hybridization conditions include overnight incubation 
at 42°C in a solution comprising: 50% formamide, SxSSC (150mM NaCl, 15mM trisodium citrate), 50 mM sodium 

20 phosphate (pH7.6), 5x Denhardt's solution, 10 % dextran sulfate, and 20 microgram/ml denatured, sheared salmon 
sperm DNA; followed by washing the filters in O.lxSSC at about 65°C. Thus the present invention also includes poly- 
nucleotides obtainable by screening an appropriate library under stingent hybridization conditions with a labeled probe 
having the sequence of SEQ ID NO:1 or a fragment thereof. 

The skilled artisan will appreciate that, in many cases, an isolated cDNA sequence will be incomplete, in that the 

25 region coding for the polypeptide is cut short at the 5* end of the cDNA. This is a consequence of reverse transcriptase, 
an enzyme with inherently low 'processivity' (a measure of the ability of the enzyme to remain attached to the template 
during the polymerisation reaction), failing to complete a DNA copy of the mRNA template during 1 st strand cDNA 
synthesis. 

There are several methods available and well known to those skilled in the art to obtain full-length cDNAs, or 

30 extend short cDNAs, for example those based on the method of Rapid Amplification of cDNA ends (RACE) (see, for 
example, Frohman et al., PNAS USA 85, 8998-9002, 1988). Recent modifications of the technique, exemplified by the 
Marathon™ technology (Clontech Laboratories Inc.) for example, have significantly simplified the search for longer 
cDNAs. In the Marathon™ technology, cDNAs have been prepared from mRNA extracted from a chosen tissue and 
an 'adaptor' sequence ligated onto each end. Nucleic acid amplification (PCR) is then carried out to amplify the 'missing' 

35 5' end of the cDN A using a combination of gene specific and adaptor specific oligonucleotide primers. The PCR reaction 
is then repeated using 'nested 1 primers, that is, primers designed to anneal within the amplified product (typically an 
adaptor specific primer that anneals further 3' in the adaptor sequence and a gene specific primer that anneals further 
5' in the known gene sequence). The products of this reaction can then be analysed by DNA sequencing and a full- 
length cDNA constructed either by joining the product directly to the existing cDNA to give a complete sequence, or 

40 carrying out a separate full-length PCR using the new sequence information for the design of the 5' primer. 

Recombinant polypeptides of the present invention may be prepared by processes well known in the art from 
genetically engineered host cells comprising expression systems. Accordingly, in a further aspect, the present invention 
relates to expression systems which comprise a polynucleotide or polynucleotides of the present invention, to host 
cells which are genetically engineered with such expression sytems and to the production of polypeptides of the in- 

45 vention by recombinant techniques. Cell-free translation systems can also be employed to produce such proteins using 
RNAs derived from the DNA constructs of the present invention. 

For recombinant production, host cells can be genetically engineered to incorporate expression systems or portions 
thereof for polynucleotides of the present invention. Introduction of polynucleotides into host cells can be effected by 
methods described in many standard laboratory manuals, such as Davis et at., Basic Methods in Molecular Biology 

so (1 986) and Sambrook et al., Molecular Cloning: A Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, 
Cold Spring Harbor, N. Y. (1 989). Preferred such methods include, for instance, calcium phosphate transfection, DEAE- 
dextran mediated transfection, transvection, microinjection, cattonic Hpid-mediated transf ectbn, electroporation, trans- 
duction, scrape loading, ballistic introduction or infection. 

Representative examples of appropriate hosts include bacterial cells, such as streptococci, staphylococci, E. coli, 

55 Streptomyces and Bacillus subtilis cells; fungal cells, such as yeast cells and Aspergillus cells; insect cells such as 
Drosophila S2 and Spodoptera Sf9 cells; animal cells such as CHO, COS, HeLa, C1 27, 3T3, BHK, HEK 293 and Bowes 
melanoma cells; and plant cells. 

A great variety of expression systems can be used, for instance, chromosomal, episomat and virus-derived sys- 
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tems, e.g., vectors derived from bacterial plasmids, from bacteriophage, from transposons, from yeast episomes, from 
insertion elements, from yeast chromosomal elements, from viruses such as baculoviruses, papova viruses, such as 
SV40, vaccinia viruses, adenoviruses, fowl pox viruses, pseudorabies viruses and retroviruses, and vectors derived 
from combinations thereof, such as those derived from plasmid and bacteriophage genetic elements, such as cosmids 
and phagemids. The expression systems may contain control regions that regulate as well as engender expression. 
Generally, any system or vector which is able to maintain, propagate or express a polynucleotide to produce a polypep- 
tide in a host may be used. The appropriate nucleotide sequence may be inserted into an expression system by any 
of a variety of well-known and routine techniques, such as, for example, those set forth in Sambrooker al., MOLECULAR 
CLONING, A LABORATORYMANUAL (supra). Appropriate secretion signals may be incorporated into the desired 
polypeptide to allow secretion of the translated protein into the lumen of the endoplasmic reticulum, the periplasms 
space or the extracellular environment. These signals may be endogenous to the polypeptide or they may be heterol- 
ogous signals. 

If a polypeptide of the present invention is to be expressed for use in screening assays, it is generally preferred 
that the polypeptide be produced at the surface of the cell. In this event, the cells may be harvested prior to use in the 
screening assay. If the polypeptide is secreted into the medium, the medium can be recovered in order to recover and 
purify the polypeptide. If produced intraceliularly, the cells must first be lysed before the polypeptide is recovered. 

Polypeptides of the present invention can be recovered and purified from recombinant cell cultures by welt-known 
methods including ammonium sulfate or ethanol precipitation, acid extraction, anion or cation exchange chromatog- 
raphy, phosphocellulose chromatography, hydrophobic interaction chromatography, affinity chromatography, hydrox- 
ylapatite chromatography and lectin chromatography. Most preferably, high performance liquid chromatography is em- 
ployed for purification. Well known techniques for refolding proteins may be employed to regenerate active conformation 
when the polypeptide is denatured during isolation and or purification. 

This invention also relates to the use of polynucleotides of the present invention as diagnostic reagents. Detection 
of a mutated form of the gene characterised by the polynucleotide of SEQ ID NO: 1 which is associated with a dysfunction 
will provide a diagnostic tool that can add to, or define, a diagnosis of a disease, or susceptibility to a disease, which 
results from under-expression, over-expression or altered expression of the gene. Individuals carrying mutations in 
the gene may be detected at the DNA level by a variety of techniques. 

Nucleic acids for diagnosis may be obtained from a subject's cells, such as from blood, urine, saliva, tissue biopsy 
or autopsy material. The genomic DNA may be used directly for detection or may be amplified enzymatically by using 
PCR or other amplification techniques prior to analysis. RNA or cDNA may also be used in similar fashion. Deletions 
and insertions can be detected by a change in size of the amplified product in comparison to the normal genotype. 
Point mutations can be identified by hybridizing amplified DNA to labeled SAF-3 nucleotide sequences. Perfectly 
matched sequences can be distinguished from mismatched duplexes by RNase digestion or by differences in melting 
temperatures. DNA sequence differences may also be detected by alterations in electrophoretic mobility of DNA frag- 
ments in gels, with or without denaturing agents, or by direct DNA sequencing (ee, e.g., Myers et al., Science (1985) 
230:1242). Sequence changes at specific locations may also be revealed by nuclease protection assays, such as 
RNase and S1 protection or the chemical cleavage method (see Cotton et al, Proc Natl Acad Sci USA (1985) 85: 
4397-4401). In another embodiment, an array of oligonucleotides probes comprising SAF-3 nucleotide sequence or 
fragments thereof can be constructed to conduct efficient screening of e.g., genetic mutations. Array technology meth- 
ods are well known and have general applicability and can be used to address a variety of questions in molecular 
genetics including gene expression, genetic linkage, and genetic variability (see for example: M.Chee et al., Science, 
Vol 274, pp 610-613 (1996)). 

The diagnostic assays offer a process for diagnosing or determining a susceptibility to the Diseases through de- 
tection of mutation in the SAF-3 gene by the methods described. In addition, such diseases may be diagnosed by 
methods comprising determining from a sample derived from a subject an abnormally decreased or increased level of 
polypeptide or mRN A. Decreased or increased expression can be measured at the RNA level using any of the methods 
well known in the art for the quantitation of polynucleotides, such as, for example, nucleic acid amplification, for instance 
PCR, RT-PCR, RNase protection, Northern blotting and other hybridization methods. Assay techniques that can be 
used to determine levels of a protein, such as a polypeptide of the present invention, in a sample derived from a host 
are well-known to those of skill in the art. Such assay methods include radioimmunoassays, competitive-binding assays, 
Western Blot analysis and ELISA assays and flow cytometric analysis. 

Thus in another aspect, the present invention relates to a diagonostic kit which comprises: 

(a) a polynucleotide of the present invention, preferably the nucleotide sequence of SEQ ID NO: 1 , or a fragment 
thereof; 

(b) a nucleotide sequence complementary to that of (a); 

(c) a polypeptide of the present invention, preferably the polypeptide of SEQ ID NO:2 or a fragment thereof; or 

(d) an antibody to a polypeptide of the present invention, preferably to the polypeptide of SEQ ID NO:2. 
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It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial component. Such a kit will 
be of use in diagnosing a disease or suspectability to a disease, particularly cancer, inflammation, autoimmunity, allergy, 
asthma, rheumatoid arthritis, CNS inflammation, cerebellar degeneration, Alzheimer's disease, Parkinson's disease, 
multiple sclerosis, amyotrophic lateral sclerosis, head injury damage, and other neurological abnormalities, septic 
5 shock, sepsis, stroke, osteoporosis, osteoarthritis, ischemia reperf uston injury, cardiovascular disease, kidney disease, 
liver disease, ischemic injury, myocardial infarction, hypotension, hypertension, AIDS, myetodysplastic syndromes and 
other hematologic abnormalities, aplastic anemia, male pattern baldness, and bacterial, fungal, protozoan and viral 
infections, amongothers. 

The nucleotide sequences of the present invention are also valuable for chromosome identification. The sequence 

w is specifically targeted to, and can hybridize with, a particular location on an individual human chromosome. The map- 
ping of relevant sequences to chromosomes according to the present invention is an important first step in correlating 
those sequences with gene associated disease. Once a sequence has been mapped to a precise chromosomal loca- 
tion, the physical position of the sequence on the chromosome can be correlated with genetic map data. Such data 
are found in, for example, V. McKusick, Mendelian Inheritance in Man (available on-line through Johns Hopkins Uni- 

15 versity Welch Medical Library). The relationship between genes and diseases that have been mapped to the same 
chromosomal region are then identified through linkage analysis (coinheritance of physically adjacent genes). 

The differences in the cDNA or genomic sequence between affected and unaffected individuals can also be de- 
termined. If a mutation is observed in some oral! of the affected individuals but not in any normal individuals, then the 
mutation is likely to be the causative agent of the disease. 

20 The polypeptides of the invention or their fragments or analogs thereof, or cells expressing them, can also be used 
as immunogens to produce antibodies immunospecific for polypeptides of the present invention. The term "immuno- 
specific" means that the antibodies have substantially greater affinity for the polypeptides of the invention than their 
affinity for other related polypeptides in the prior art. 

Antibodies generated against polypeptides of the present invention may be obtained by administering the polypep- 

25 tides or epitope-b earing fragments, analogs or cells to an animal, preferably a non-human animal, using routine pro- 
tocols. For preparation of monoclonal antibodies, any technique which provides antibodies produced by continuous 
cell line cultures can be used. Examples include the hybridoma technique (Kohler, G. and Milstein, C, Nature (1975) 
256:495-497), the trioma technique, the human B-cell hybridoma technique (Kozbor etai, Immunology Today (1983) 
4:72) and the EBV-hybridoma technique (Cole of at, MONOCLONAL ANTIBODIES AND CANCER THERAPY, pp. 

30 77-96, Alan R. Liss, Inc., 1985). 

Techniques for the production of single chain antibodies, such as those described in U.S. Patent No. 4,946,778, 
can also be adapted to produce single chain antibodies to polypeptides of this invention. Also, transgenic mice, or 
other organisms, including other mammals, may be used to express humanized antibodies. 

The above-described antibodies may be employed to isolate or to identify clones expressing the polypeptide or to 

35 purify the polypeptides by affinity chromatography. 

Antibodies against polypeptides of the present invention may also be employed to treat the Diseases, among 
others. Antibodies against SAF-3 polypeptides may also be employed to subcharacterize cell populations during he- 
matopoietic development, as a diagnostic marker to distinguish between different forms of cancer, to purge bone mar- 
row ex vivo of cancer cells expressing SAF-3, as a tool to aid in the ex vivo expansion (proliferation and/or differentiation) 

to of hematopoietic progenitor cells expressing SAF-3, as a stimulus in vivo for stem cell mobilization into the periphery, 
and as an in vivo chemoprotective agent. 

In a further aspect, the present invention relates to genetically engineered soluble fusion proteins comprising a 
polypeptide of the present invention, or a fragment thereof, and various portions of the constant regions of heavy or 
light chains of immunoglobulins of various subclasses (IgG, IgM, IgA, IgE). Preferred as an immunoglobulin is the 

45 constant part of the heavy chain of human IgG, particularly lgG1, where fusion takes place at the hinge region. In a 
particular embodiment, the Fc part can be removed simply by incorporation of a cleavage sequence which can be 
cleaved with blood clotting factor Xa. Furthermore, this invention relates to processes for the preparation of these 
fusion proteins by genetic engineering, and to the use thereof for drug screening, diagnosis and therapy. In another 
approach, soluble forms of SAF-3 polypeptides still capable of binding the ligand in competition with endogenous SAF- 

50 3 may be administered. Typical embodiments of such competitors comprise fragments of the SAF-3 polypeptide. One 
example is using the extracellular domain of SAF-3 fused to a human immunoglobulin Fc region which could then be 
employed to treat cancer, inflammation, autoimmunity and allergy, among others. SAF-3/Fc polypeptides may also be 
employed to purge bone marrow ex vivo of cancer cells expressing SAF-3 ligands, as a tool to aid in the ex vivo 
expansion (proliferation and/or differentiation) of hematopoietic progenitor cells expressing SAF-3 ligands, as a stim- 

55 ulus in vivo for stem cell mobilization into the periphery, and as an in vivo chemoprotective agent. A further aspect of 
the invention also relates to polynucleotides encoding such fusion proteins. Examples of fusion protein technology can 
be found in International Patent Application Nos. W094/29458 and W094/22914. 

Another aspect of the invention relates to a method for inducing an immunological response in a mammal which 
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comprises inoculating the mammal with a polypeptide of the present invention, adequate to produce antibody and/or 
T cell immune response to protect said animal from the Diseases hereinbefore mentioned, amongst others. Yet another 
aspect of the invention relates to a method of inducing immunological response in a mammal which comprises, deliv- 
ering a polypeptide of the present invention via a vector directing expression of the polynucleotide and coding for the 
polypeptide in vivo in order to induce such an immunological response to produce antibody to protect said animal from 
diseases. 

A further aspect of the invention relates to an immunologicalAraccine formulation (composition) which, when intro- 
duced into a mammalian host, induces an immunological response in that mammal to a polypeptide of the present 
invention wherein the composition comprises a polypeptide or polynucleotide of the present invention. The vaccine 
formulation may further comprise a suitable carrier. Since a polypeptide may be broken down in the stomach, it is 
preferably administered parenterally (for instance, subcutaneous, intramuscular, intravenous, or intradermal injection). 
Formulations suitable for parenteral administration include aqueous and non-aqueous sterile injection solutions which 
may contain anti-oxidants, buffers, bacteriostats and solutes which render the formulation instonic with the blood of 
the recipient; and aqueous and non-aqueous sterile suspensions which may include suspending agents or thickening 
agents. The formulations may be presented in unit-dose or multi-dose containers, for example, sealed ampoules and 
vials and may be stored in a freeze-dried condition requiring only the addition of the sterile liquid carrier immediately 
prior to use. The vaccine formulation may also include adjuvant systems for enhancing the immunogenicity of the 
formulation, such as oil-in water systems and other systems known in the art. The dosage will depend on the specific 
activity of the vaccine and can be readily determined by routine experimentation. 

Polypeptides of the present invention are responsible for many biological functions, including many disease states, 
in particular the Diseases hereinbefore mentioned. It is therefore desirous to devise screening methods to identify 
compounds which stimulate or which inhibit the function of the polypeptide. Accordingly in a further aspect, the present 
invention provides for a method of screening compounds to identify those which stimulate or which inhibit the function 
of the polypeptide. In general, agonists or antagonists may be employed for therapeutic and prophylactic purposes for 
such Diseases as hereinbefore mentioned. Compounds may be identified from a variety of sources, for example, cells, 
cell-free preparations, chemical libraries, and natural product mixtures. Such agonists, antagonists or inhibitors so 
identified may be natural or modified substrates, ligands, receptors, enzymes, etc., as the case may be, of the polypep- 
tide; or may be structural or functional mimetics thereof (see Coligan ef al, Current Protocols in lmmuno!ogy\{2): 
Chapter 5 (1991)). 

The screening method may simply measure the binding of a candidate compound to the polypeptide, or to cells 
or membranes bearing the polypeptide, or a fusion protein thereof by means of a label directly or indirectly associated 
with the candidate compound. Alternatively, the screening method may involve competition with a labeled competitor. 
Further, these screening methods may test whether the candidate compound results in a signal generated by activation 
or inhibition of the polypeptide, using detection systems appropriate to the cells bearing the polypeptide. Inhibitors of 
activation are generally assayed in the presence of a known agonist and the effect on activation by the agonist by the 
presence of the candidate compound is observed. Constitutively active potpypeptides may be employed in screening 
methods for inverse agonists or inhibitors, in the absence of an agonist or inhibitor, by testing whether the candidate 
compound results in inhibition of activation of the polypeptide. Further, the screening methods may simply comprise 
the steps of mixing a candidate compound with a solution containing a polypeptide of the present invention, to form a 
mixture, measuring SAF-3 activity in the mixture, and comparing the SAF-3 activity of the mixture to a standard. Fusion 
proteins, such as those made from Fc portion and SAF-3 polypeptide, as hereinbefore described, can also be used 
for high-throughput screening assays to identify antagonists for the polypeptide of the present invention (see D. Bennett 
ef al., J Mol Recognition, 8:52-58(1995); and K. Johanson ef at, J Biol Chem, 270(1 6):9459-9471 (1995)). 

The polynucleotides, polypeptides and antibodies to the polypeptide of the present invention may also be used to 
configure screening methods for detecting the effect of added compounds on the production of mRNA and polypeptide 
in cells. For example, an ELISA assay may be constructed for measuring secreted or cell associated levels of polypep- 
tide using monoclonal and polyclonal antibodies by standard methods known in the art. This can be used to discover 
agents which may inhibit or enhance the production of polypeptide (also called antagonist or agonist, respectively) 
from suitably manipulated cells or tissues. 

The polypeptide may be used to identify membrane bound or soluble receptors, if any, through standard receptor 
binding techniques known in the art. These include, but are not limited to, ligand binding and crosslinking assays in 
which the polypeptide is labeled with a radioactive isotope (for instance, 125 l), chemically modified (for instance, bioti- 
nylated), or fused to a peptide sequence suitable for detection or purification, and incubated with a source of the putative 
receptor (cells, cell membranes, cell supernatants, tissue extracts, bodily fluids). Other methods include biophysical 
techniques such as surface plasmon resonance and spectroscopy. These screening methods may also be used to 
identify agonists and antagonists of the polypeptide which compete with the binding of the polypeptide to its receptors, 
if any. Standard methods for conducting such assays are well understood in the art. 

Examples of potential polypeptide antagonists include antibodies or, in some cases, oligonucleotides or proteins 
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which are closely related to the ligands, substrates, receptors, enzymes, etc., as the case may be, of the polypeptide, 
e.g., a fragment of the ligands, substrates, receptors, enzymes, etc.; or small molecules which bind to the polypeptide 
ofthe present invention but do not elicit a response, so that the activity of the polypeptide is prevented. 

Thus, in another aspect, the present invention relates to a screening kit for identifying agonists, antagonists, lig- 
s ands, receptors, substrates, enzymes, etc. for polypeptides of the present invention; or compounds which decrease 
or enhance the production of such polypeptides, which comprises: 

(a) a polypeptide of the present invention; 

(b) a recombinant cell expressing a polypeptide of the present invention; 
10 (c) a cell membrane expressing a polypeptide of the present invention; or 

(d) antibody to a polypeptide of the present invention; 

which polypeptide is preferably that of SEQ ID NO:2. 

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial component. 
is it will be readily appreciated by the skilled artisan that a polypeptide of the present invention may also be used in 

a method for the structure-based design of an agonist, antagonist or inhibitor of the polypeptide, by: 

(a) determining in the first instance the three-dimensional structure of the polypeptide; 

(b) deducing the three-dimensional structure for the likely reactive or binding site(s) of an agonist, antagonist or 
20 inhibitor; 

(c) synthesing candidate compounds that are predicted to bind to or react with the deduced binding or reactive 
site; and 

(d) testing whether the candidate compounds are indeed agonists, antagonists or inhibitors. 

25 it will be further appreciated that this will normally be an interative process. 

In a further aspect, the present invention provides methods of treating abnormal conditions such as, for instance, 
cancer, inflammation, autoimmunity, allergy, asthma, rheumatoid arthritis, CNS inflammation, cererbellar degeneration, 
Alzheimer's disease, Parkinson's disease, multiple sclerosis, amyotrophic lateral sclerosis, head injury damage, and 
other neurological abnormalities, septic shock, sepsis, stroke, osteoporosis, osteoarthritis, ischemia reperf usion injury, 

so cardiovascular disease, kidney disease, liver disease, ischemic injury, myocardial infarction, hypotension, hyperten- 
sion, AIDS, myelodysplastic syndromes and other hematologic abnormalities, aplastic anemia, male pattern baldness, 
and bacterial, fungal, protozoan and viral infections, related to either an excess of, or an under-expression of, SAF-3 
polypeptide activity. 

If the activity of the polypeptide is in excess, several approaches are available. One approach comprises admin- 

35 istering to a subject in need thereof an inhibitor compound (antagonist) as hereinabove described, optionally in com- 
bination with a pharmaceutically acceptable carrier, in an amount effective to inhibit the function of the polypeptide, 
such as, for example, by blocking the binding of ligands, substrates, receptors, enzymes, etc., or by inhibiting a second 
signal, and thereby alleviating the abnormal condition. In another approach, soluble forms of the polypeptides still 
capable of binding the ligand, substrate, enzymes, receptors, etc. in competition with endogenous polypeptide may be 

40 administered. Typical examples of such competitors include fragments of the SAF-3 polypeptide. 

In still another approach, expression of the gene encoding endogenous SAF-3 polypeptide can be inhibited using 
expression blocking techniques. Known such techniques involve the use of antisense sequences, either internally 
generated or separately administered (see, for example, O'Connor, J Neurochem (1991) 56:560 in Oligodeoxynucle- 
otides as Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988)). Alternatively, oligonucleotides 

45 which form triple helices with the gene can be supplied (see, for example, Lee ef a/., Nucleic Acids Res (1 979) 6:3073; 
Cooney etal, Science (1 988) 241 :456; Dervan etal, Science^ 991 ) 251 :1 360). These oligomers can be administered 
perse or the relevant oligomers can be expressed in vivo. 

For treating abnormal conditions related to an under-expression of SAF-3 and its activity, several approaches are 
also available. One approach comprises administering to a subject a therapeutically effective amount of a compound 

so which activates a polypeptide of the present invention, i.e., an agonist as described above, in combination with a 
pharmaceutically acceptable carrier, to thereby alleviate the abnormal condition. Alternatively, gene therapy may be 
employed to effect the endogenous production of SAF-3 by the relevant celts in the subject. For example, a polynu- 
cleotide of the invention may be engineered for expression in a replication defective retroviral vector, as discussed 
above. The retroviral expression construct may then be isolated and introduced into a packaging cell transduced with 

ss a retroviral plasmid vector containing RNA encoding a polypeptide of the present invention such that the packaging 
cell now produces infectious viral particles containing the gene of interest. These producer cells may be administered 
to a subject for engineering cells in wvoand expression of the polypeptide in vivo. For an overview of gene therapy, 
see Chapter 20, Gene Therapy and other Molecular Genetic-based Therapeutic Approaches, (and references cited 
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therein) in Human Molecular Genetics, T Strachan and A P Read, BIOS Scientific Publishers Ltd (1996). Another 
approach is to administer a therapeutic amount of a polypeptide of the present invention in combination with a suitable 
pharmaceutical carrier. 

In a further aspect, the present invention provides for pharmaceutical compositions comprising a therapeutically 
effective amount of a polypeptide, such as the soluble form of a polypeptide of the present invention, agonist/antagonist 
peptide or small molecule compound, in combination with a pharmaceutical^ acceptable carrier or excipient. Such 
carriers include, but are not limited to, saline, buffered saline, dextrose, water, glycerol, ethanol, and combinations 
thereof. The invention further relates to pharmaceutical packs and kits comprising one or more containers filled with 
one or more of the ingredients of the aforementioned compositions of the invention. Polypeptides and other compounds 
of the present invention may be employed alone or in conjunction with other compounds, such as therapeutic com- 
pounds. 

The composition will be adapted to the route of administration, for instance by a systemic or an oral route. Preferred 
forms of systemic administration include injection, typically by intravenous injection. Other injection routes, such as 
subcutaneous, intramuscular, or intraperitoneal, can be used. Alternative means for systemic administration include 
transmucosal and transdermal administration using penetrants such as bile salts or f usidic acids or other detergents. 
In addition, if a polypeptide or other compounds of the present invention can be formulated in an enteric or an encap- 
sulated formulation, oral administration may also be possible. Administration of these compounds may also be topical 
and/or localized, in the form of salves, pastes, gels, and the like. 

The dosage range required depends on the choice of peptide or other compounds of the present invention, the 
route of administration, the nature of the formulation, the nature of the subject's condition, and the judgment of the 
attending practitioner. Suitable dosages, however, are in the range of 0.1-100 ng/kg of subject. Wide variations in the 
needed dosage, however, are to be expected in view of the variety of compounds available and the differing efficiencies 
of various routes of administration. For example, oral administration would be expected to require higher dosages than 
administration by intravenous injection. Variations in these dosage levels can be adjusted using standard empirical 
routines for optimization, as is well understood in the art. 

Polypeptides used in treatment can also be generated endogenously in the subject, in treatment modalities often 
referred to as "gene therapy' as described above. Thus, for example, cells from a subject may be engineered with a 
polynucleotide, such as a DNA or RNA, to encode a polypeptide ex vrVo, and for example, by the use of a retroviral 
plasmid vector. The cells are then introduced into the subject. 

Polynucleotide and polypeptide sequences form a valuable information resource with which to identify further 
sequences of similar homology. This is most easily facilitated by storing the sequence in a computer readable medium 
and then using the stored data to search a sequence database using well known searching tools, such as GCC. Ac- 
cordingly, in a further aspect, the present invention provides for a computer readable medium having stored thereon 
a polynucleotide comprising the sequence of SEQ ID NO: 1 and/or a polypeptide sequence encoded thereby. 

The following definitions are provided to facilitate understanding of certain terms used frequently hereinbefore. 

"Antibodies" as used herein includes polyclonal and monoclonal antibodies, chimeric, single chain, and humanized 
antibodies, as well as Fab fragments, including the products of an Fab or other immunoglobulin expression library. 

"Isolated" means altered "by the hand of man" from the natural state. If an "isolated" composition or substance 
occurs in nature, it has been changed or removed from its original environment, or both. For example, a polynucleotide 
or a polypeptide naturally present in a living animal is not "isolated," but the same polynucleotide or polypeptide sep- 
arated from the coexisting materials of its natural state is "isolated", as the term is employed herein. 

"Polynucleotide" generally refers to any polyribonucleotide or polydeoxribonucleotide, which may be unmodified 
RNA or DNA or modified RNA or DNA. "Polynucleotides" include, without limitation, single- and double-6tranded DNA, 
DNA that is a mixture of single- and double-stranded regions, single- and double-stranded RNA, and RNA that is 
mixture of single- and double-stranded regions, hybrid molecules comprising DNA and RNA that may be single-strand- 
ed or, more typically, double-stranded or a mixture of single- and double-stranded regions. In addition, "polynucleotide" 
refers to triple-stranded regions comprising RNA or DNA or both RNA and DNA. The term "polynucleotide" also includes 
DNAs or RNAs containing one or more modified bases and DN As or RNAs with backbones modified for stability or for 
other reasons. "Modified" bases include, for example, tritylated bases and unusual bases such as inosine. A variety 
of modifications may be made to DNA and RNA; thus, "polynucleotide" embraces chemically, enzymatically or meta- 
bolically modified forms of polynucleotides as typically found in nature, as well as the chemical forms of DNA and RNA 
characteristic of viruses and cells. "Polynucleotide" also embraces relatively short polynucleotides, often referred to 
as oligonucleotides. 

"Polypeptide* refers to any peptide or protein comprising two or more amino acids joined to each other by peptide 
bonds or modified peptide bonds, i.e., peptide isosteres. "Polypeptide" refers to both short chains, commonly referred 
to as peptides, oligopeptides or oligomers, and to longer chains, generally referred to as proteins. Polypeptides may 
contain amino acids other than the 20 gene-encoded amino acids. "Polypeptides" include amino acid sequences mod- 
ified either by natural processes, such as post-translational processing, or by chemical modification techniques which 



EP 0 869 178 A1 



are well known in the art. Such modifications are well described in basic texts and in more detailed monographs, as 
well as in a voluminous research literature. Modifications may occur anywhere in a polypeptide, including the peptide 
backbone, the amino acid side-chains and the amino or carboxyl termini. It will be appreciated that the same type of 
modification may be present to the same or varying degrees at several sites in a given polypeptide. Also, a given 

5 polypeptide may contain many types of modifications. Polypeptides may be branched as a result of ubiquitination, and 
they may be cyclic, with or without branching. Cyclic, branched and branched cyclic polypeptides may result from post- 
translation natural processes or may be made by synthetic methods. Modifications include acetylation, acylation, ADP- 
ribosylation, amidation, covalent attachment of flavin, covalent attachment of a heme moiety, covalent attachment of 
a nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative, covalent attachment of phos- 

io photidylinositol, cross-linking, cyclization, disulfide bond formation, demethylation, formation of covalent cross-links, 
formation of cystine, formation of pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor forma- 
tion, hydroxylation, iodination, methylation, myristoylation, oxidation, proteolytic processing, phosphorylation, prenyla- 
tion, racemization, seienoylation, sulfation, transfer-RNA mediated addition of amino acids to proteins such as argi- 
nylation, and ubiquitination (see, for instance, PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 2nd Ed., 

is T. E. Creighton, W. H. Freeman and Company, New York, 1993; Wold, R, Post-translational Protein Modifications: 
Perspectives and Prospects, pgs. 1-12 in POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. 
C. Johnson, Ed., Academic Press, New York, 1983; Setfter et al, "Analysis for protein modifications and nonprotein 
cofactors", Meth Enzymol (1990) 182:626-646 and Rattan era/., "Protein Synthesis: Post-translational Modifications 
and Aging", Ann NY Acad Sci (1 992) 663:48-62). 

20 "Variant" refers to a polynucleotide or polypeptide that differs from a reference polynucleotide or polypeptide, but 

retains essential properties. A typical variant of a polynucleotide differs in nucleotide sequence from another, reference 
polynucleotide. Changes in the nucleotide sequence of the variant may or may not alter the amino acid sequence of 
a polypeptide encoded by the reference polynucleotide. Nucleotide changes may result in amino acid substitutions, 
additions, deletions, fusions and truncations in the polypeptide encoded by the reference sequence, as discussed 

25 below. A typical variant of a polypeptide differs in amino acid sequence from another, reference polypeptide. Generally, 
differences are limited so that the sequences of the reference polypeptide and the variant are closely similar overall 
and, in many regions, identical. A variant and reference polypeptide may differ in amino acid sequence by one or more 
substitutions, additions, deletions in any combination. A substituted or inserted amino acid residue may or may not be 
one encoded by the genetic code. A variant of a polynucleotide or polypeptide may be a naturally occurring such as 

30 an allelic variant, or it may be a variant that is not known to occur naturally. Non-naturaHy occurring variants of poly- 
nucleotides and polypeptides may be made by mutagenesis techniques or by direct synthesis. 

"Identity," as known in the art, is a relationship between two or more polypeptide sequences or two or more poly- 
nucleotide sequences, as the case may be, as determined by comparing the sequences. In the art, "identity" also 
means the degree of sequence relatedness between polypeptide or polynucleotide sequences, as the case may be, 

35 as determined by the match between strings of such sequences. "Identity" can be readily calculated by known methods, 
including but not limited to those described in (Computational Molecular Biology, Lesk, A.M., ed., Oxford University 
Press, New York, 1988; Biocomputing: Informatics and Genome Projects, Smith, D.W., ed., Academic Press, New 
York. 1993; Computer Analysis of Sequence Data, Part I, Griffin, A.M., and Griffin, H.G., eds., Humana Press, New 
Jersey, 1994; Sequence Analysis in Molecular Biology, von Heinje, G., Academic Press, 1987; and Sequence Analysis 

40 Primer, Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1 991 ; and Carillo, H, and Lipman, p., SIAM 
J. Applied Math., 49. 1073 (1988). Methods to determine identity are designed to give the largest match between the 
sequences tested. Moreover, methods to determine identity are codified in publicly available computer programs. Com- 
puter program methods to determine identity between two sequences include, but are not limited to, the GCG program 
package (Devereux, J., et al., Nucleic Acids Research 12(1): 387 (1984)), BLASTP, BLASTN, and FASTA (Atschul, S. 

45 F. et al., J. Molec. Biol. 215: 403-41 0 (1 990). The BLAST X program is publicly available from NCBI and other sources 
(BLAST Manual, Altschul, S., ef al, NCBI NLM NIH Bethesda, MD 20894; Altschul, S., etal, J. Mol. Biol. 2/5:403-410 
(1990). The well known Smith Waterman algorithm may also be used to determine identity. 

Parameters for polypeptide sequence comparison include the following: 
1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 

so Comparison matrix: BLOSSUM62 from Hentikoff and Hentikoff, Proc. Natl. Acad. Sci. USA. 89:10915-10919 (1992) 
Gap Penalty: 12 
Gap Length Penalty: 4 

A program useful with these parameters is publicly available as the "gap" program from Genetics Computer Group, 
Madison Wl. The aforementioned parameters are the default parameters for peptide comparisons (along with no penalty 
ss for end gaps). 

Parameters for polynucleotide comparison include the following: 
1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 
Comparison matrix: matches = +10, mismatch = 0 
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Gap Penalty: 50 
Gap Length Penalty: 3 

Available as: The "gap" program from Genetics Computer Group, Madison Wl. These are the default parameters for 
nucleic acid comparisons. 

s A preferred meaning for 'identity' for polynucleotides and polypeptides, as the case may be, are provided in (1) 

and (2) below. 

(1) Polynucleotide embodiments further include an isolated polynucleotide comprising a polynucleotide sequence 
having at least a 50, 60, 70, 80, 85, 90, 95, 97 or 100% identity to the reference sequence of SEQ ID NO: 1, wherein 
said polynucleotide sequence may be identical to the reference sequence of SEQ ID NO: 1 or may include up to a 

10 certain integer number of nucleotide alterations as compared to the reference sequence, wherein said alterations are 
selected from the group consisting of at least one nucleotide deletion, substitution, including transition and transversion, 
or insertion, and wherein said alterations may occur at the 5' or 3' terminal positions of the reference nucleotide se- 
quence or anywhere between those terminal positions, interspersed either individually among the nucleotides in the 
reference sequence or in one or more contiguous groups within the reference sequence, and wherein said number of 

is nucleotide alterations is determined by multiplying the total number of nucleotides in SEQ ID NO: 1 by the integer 
defining the percent identity divided by 100 and then subtracting that product from said total number of nucleotides in 
SEQ ID NO:1,or 

n n sx ■ (x n • y), 

2Q n n * n " 

wherein n n is the number of nucleotide alterations, ^ is the total number of nucleotides in SEQ ID NO:1 , y is 0.50 for 
50%, 0.60 for 60%, 0.70 for 70%, 0.80 for 80%, 0.85 for 85%, 0.90 for 90%, 0.95 for 95%, 0.97 for 97% or 1.00 for 
100%, and • is the symbol for the multiplication operator, and wherein any non-integer product of x„ and y is rounded 

25 down to the nearest integer prior to subtracting it from x„. Alterations of a polynucleotide sequence encoding the 
polypeptide of SEQ ID NO:2 may create nonsense, missense or frameshift mutations in this coding sequence and 
thereby alter the polypeptide encoded by the polynucleotide following such alterations. 

By way of example, a polynucleotide sequence of the present invention may be identical to the reference sequence 
of SEQ ID NO:2, that is it may be 100% identical, or it may include up to a certain integer number of amino acid 

so alterations as compared to the reference sequence such that the percent identity is less than 100% identity. Such 
alterations are selected from the group consisting of at least one nucleic acid deletion, substitution, inctuding transition 
and transversion, or insertion, and wherein said alterations may occur at the 5' or 3' terminal positions of the reference 
polynucleotide sequence or anywhere between those terminal positions, interspersed either individually among the 
nucleic acids in the reference sequence or in one or more contiguous groups within the reference sequence. The 

3$ number of nucleic acid alterations for a given percent identity is determined by multiplying the total number of amino 
acids in SEQ ID NO:2 by the integer defining the percent identity divided by 1 00 and then subtracting that product from 
said total number of amino acids in SEQ ID NO:2, or: 

n n 5x - (x n • y), 

4Q n n v n 

wherein n n is the number of amino acid alterations, x„ is the total number of amino acids in SEQ ID NO:2, y is, for 
instance 0.70 for 70%, 0.80 for 80%, 0.85 for 85% etc., • is the symbol for the multiplication operator, and wherein any 
non-integer product of x„ and y is rounded down to the nearest integer prior to subtracting it from x„. 

45 (2) Polypeptide embodiments further include an isolated polypeptide comprising a polypeptide having at least a 

50,60, 70, 80, 85, 90, 95, 97 or 100% identity to a polypeptide reference sequence of SEQ ID NO:2, wherein said 
polypeptide sequence may be identical to the reference sequence of SEQ ID NO: 2 or may include up to a certain 
integer number of amino acid alterations as compared to the reference sequence, wherein said alterations are selected 
from the group consisting of at least one amino acid deletion, substitution, including conservative and non-conservative 

so substitution, or insertion, and wherein said alterations may occur at the amino- or carboxy-terminal positions of the 
reference polypeptide sequence or anywhere between those terminal positions, interspersed either individually among 
the amino acids in the reference sequence or in one or more contiguous groups within the reference sequence, and 
wherein said number of amino acid alterations is determined by multiplying the total number of amino acids in SEQ ID 
NO:2 by the integer defining the percent identity divided by 1 00 and then subtracting that product from said total number 

55 of amino acids in SEQ ID NO:2, or: 



n a* X a-( X a' V )' 
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wherein n a is the number of amino acid alterations, x a is the total number of amino acids in SEQ ID NO:2, y is 0.50 
for 50%, 0.60 for 60%, 0.70 for 70%, 0.80 for 80%, 0.85 for 85%, 0.90 for 90%, 0.95 for 95%, 0.97 for 97% or 1 .00 for 
100%, and • is the symbol for the multiplication operator, and wherein any non-integer product of x a and y is rounded 
down to the nearest integer prior to subtracting it from 

s By way of example, a polypeptide sequence of the present invention may be identical to the reference sequence 

of SEQ ID NO:2, that is it may be 100% identical, or it may include up to a certain integer number of amino acid 
alterations as compared to the reference sequence such that the percent identity is less than 100% identity. Such 
alterations are selected from the group consisting of at least one amino acid deletion, substitution, including conserv- . 
ative and non-conservative substitution, or insertion, and wherein said alterations may occur at the amino- or carboxy- 

10 terminal positions of the reference polypeptide sequence or anywhere between those terminal positions, interspersed 
either individually among the amino acids in the reference sequence or in one or more contiguous groups within the 
reference sequence. The number of amino acid alterations for a given % identity is determined by multiplying the total 
number of amino acids in SEQ ID NO:2 by the integer defining the percent identity divided by 1 00 and then subtracting 
that product from said total number of amino acids in SEQ ID NO:2, or: 

15 

n a * X a-( X a # y)' 

wherein n a is the number of amino acid alterations, Xa is the total number of amino acids in SEQ ID NO:2, y is, for 
20 instance 0.70 for 70%, 0.80 for 80%, 0.85 for 85% etc., and • is the symbol for the multiplication operator, and wherein 
any non-integer product of x a and y is rounded down to the nearest integer prior to subtracting it from x a . 

"Fusion protein" refers to a protein encoded by two, often unrelated, fused genes or fragments thereof. In one 
example, EP-A-0 464 discloses fusion proteins comprising various portions of constant region of immunoglobulin mol- 
ecules together with another human protein or part thereof. In many cases, employing an immunoglobulin Fc region 
25 as a part of a fusion protein is advantageous for use in therapy and diagnosis resulting in, for example, improved 
pharmacokinetic properties [see, e.g., EP-A 0232 262]. On the other hand, for some uses it would be desirable to be 
able to delete the Fc part after the fusion protein has been expressed, detected and purified. 

All publications, including but not limited to patents and patent applications, cited in this specification are herein 
incorporated by reference as if each individual publication were specifically and individually indicated to be incorporated 
30 by reference herein as though fully set forth. 
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Annex to the description 
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SEQUENCE INFORMATION 
SEQ ID NO:l 

CCTGG CACCT CCAACCCCAGATATGCT GCTGCTGCTGCTG CTGCCCCTG CT CTGGGGGAGGG AG AGGGT GGAAGG 
ACAG AAGAGT AACCGG AAGG ATT ACT CGCT GACG ATGCAG AGTT COGTGACOGTG CAAG AGGGCATGTGTGT CCA 
TGTGOG CTG CT CCTT CT CCT ACCCAGTGGACAGCCAGACTGACr CTGACCCAGTT CATGGCT ACTGGTT COGGGC 
AGGGAATGATATAAGCTGGAAGGCTCCAGTGGCCACAAACAACCCAGCTTGGG OGGGA 
CCGATT CCACCTCCTTGGGGACCCACAGACCAAAAATTGCACCCrGAGCATCAGAGATGCCAGAATGACT 
GGGGAGATAOT CTTT OGT ATGG AG AAAGGAAAT AT AAAATGG AATT AT AAAT AT GACCAG CT CT CTGT GAACGT 
G ACAG CCTT G ACCCACAGG C CCAA CAT CCTT AT CCCOGGT AC CCTGG ACT CTGGCTGCTT CCAGAAT CTGACCTG 
CT CTGT GCCCTGGG CCT GTGAGCAGGGGACG CCCCCT AT GAT CT CCTGGATGGGGACCT CTGTGT CCCCCCCGCA 
CCCCT CCACCACCCG CT CCT CGGTGCT CACCCT CAT CCCACAGCCCCAGCACCAOGGCACCAG CCT CACCTGT CA 
GGTGACCTTGCCTGGGG COGGCGTG ACCAOG AACAGGACCAT CCAACT CAATGTGTCCT ACCCT CCT CAGAACTT 
GACTGT G ACT GTCTT CCAAGG AG AAGG CACAG CAT CCACAG CT CTGGGG AACAG CP CAT CT CTTT CAGT CCT AG A 
GGGCCAGTCTCTGOGCTTGGT CTGT GCTGTTGACAGCAAT CCCCCT GCCAGGCT GAG CTGGACCTGGAGGAGTCT 
GACCCTGTACCCCT CACAGCCCT CAAACCCT CTGGTACTGGAGCTGCAAGTGCACCTGGGGGATGAAGGGGAATT 
CACCTGT CGAGCT CAGAACT CT CTGGGTT CCCAGCACGTTT CCCTG AACCT CT CCCTG CAACAGG ACT ACACAGG 
CAAAAT G AGG CCT GT AT CAGGAGTGTTGCTGGGGGCGGT CGGGGGAG CTGG AG CCACAG CCCTGGT CTTCCTCTC 
CTT CTGTGT CAT CTT CAT TGTAGTGAGGT CCTGCAGGAAGAAATCGGC^U^GCCAGCAGa^GAarrGGGAGAOGT 
AGG CAT G AAGG AT GCAAACACCAT CAGGGG CT CAG CCT CT CAGGGT AACCTG ACTG AGT CCTGGG CAGATG AT AA 
CCCCOGAC^CCATGGCCTGGCTGCCCACTCCrCAGGGGAGGAAAGAGAGAT CCAGTATGCACCCCTCAGCTTTCA 
T AAGGGGG AG CCT CAGGACCT AT CAGGT CAAGAAG CCACCAACAATGAGT ACT CAG AG AT CAAG AT CCCCAAGTA 
AGAAAATGCAGAGGCTCGGGCTTGTTTGAGGGTTCA(XACCCCTCCAGCAAAGGAGTCT CCAGTA 
G 

SEQIDNO:2 

ML LLL LLPLL WG F£ FVE GQK SN J5CD Y SLT MQ S SVT VQEGMCVH V RC SF SYP VD SQTD SDPVHGYWFRAGTOI SWK 
AP VAT NNP AWAVQEET H> RFHLLGDPQTKNCTLSI EDAPMSD AG RYFFRMEKGNIKWNYKYDQLSVNVTALTHPP 
NILIPGTLESGCFQNLTCSVPWACEQGTPPMI SWMGT SVSPPHP STT RSSVLTLIPQPQHHGT SLTOQVTLPGAG 
VTTNRTIQLNVSYPPQNLTVTVFQGEGTASTALGNSSSLSVLEGQSIiFLVCAVD SNPPARLSWTWRSLTLYP SQP 
SNP LVLELQVHLGD EGE FT C RAQ NSLG SQH V SLNL SLQQEYT GKM PP V SGVtLG AVGG AG AT ALV FL SF CVI FI V 
V RSC PKK SA PP AAD VGD VGMKD ANT I BG SASQGNLTE SWADD NP RHHGL AAH SSGEE REIQYAPLSFHKGEPQDL 
SGQEAT NNEYSEIKIPK. 

SEQIDNO:3 

GGCACG AGGCAGTT CCTGAGAGAAGAACCCTGAGGAACAGACGTT CCCT CGCGGCCCTGG CACCT CCAACCCCAG 
ATATGCTGCTGCTGCTGCTGCTG CCCCT G CT CT GGGGGAGGG AG AGGGT GGAAT Gg CAG AAGAGT AACCGG AAGG 
ATT ACT GG CTGACG ATG CAG AGT T COGTG ACCGTGCAAG AGGGCATGTGTGT C CAT GT GOG CTG CT CCTT CT CCT 
ACCCAGTGGACAGCCAGACTGACT CTGACCCAGTT CATGGCT ACTGGTT CCGGGCAGGGAATGAT AT AAGCTGGA 
AGGCT CCAGTGGCCACAAACAACCCAGCTTGGGCAGTGCAGGAGGAAACTCGGGACCGATT CCACCT CCTTGGGG 
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ACCCACAG ACCAAAAATTGCACCCTGAG 

TGGAGAAAGGAAAT AT AAAATGGAATT AT AAAT ATGACCAG CT CT CT GTG AACGTGACATACCCT CCTCAGAACT 
TGACTGTGACTGTCTT CCAAGGAGAAGGCACAGCAT CCACAGCT CTGGGGAACAGCT CAT CT CTTT CAGT CCT AG 
AGGG CCAGT CTCTGCGCTTGGT CT GT G CTGT TGACAG CAAT CCCCCT G CCAGG CTG AG CTGG ACCTGG AGG AGT C 
TG ACCCTGT AC C CCT CACAG CCCT CAAACCCT CTGGT ACTGGAG CTG CAAGT G CACCT GGGGG AT GAAGGGG AAT 
T CACCTGT OGAGCT CAGAACT CT CTGGGTT CCCAG CAOGTTT CCCTGAACCT CT CCCTG CAACAGGAGT ACACAG 
G CAAAAT G AGG CCTGT AT CAGG AGTGTTG CT GGGGG CGGT CGGGGG AG CT GG AG C CACAG CCCT GGT CTT CCT CT 
CCTT CTGTGT CAT CTT CATTGT AGTGAGGT CCT GCAGGAAG AAAT OGGCAAGG CCAGCAGCGGACGTGGGAGACA 
T AGG CATG AAGG AT G CAAACACCAT CAGGGG CT CAG CCT CT CAGGGT AACCT G ACT G AGT CCTGGG CAG ATG AT A 
ACCCCCGACACCATGGCCTGGCTGCCC^CTCCTCAGGGGAGGAAAGAGAGAT CCAGTATGCACCCCT CAGCTTT C 
AT AAGGGGGAG CCT CAGG AC CT AT CAGGT CAAG AAGCCACCAACAATGAGT ACT CAG AG AT CAAGAT CCCCAAGT 
AAGAAAATGCAGAGGCTOGGGCTTGTTTGAGGGTTCACGACCCCT CCAGCAAAGGAGT CTG AGG CTG ATT CCAGT 
AGAATTAGCAGCCCTCAAXGCTGTGCAACAAGACATCAGAACrTATTCCr CTTGTCTAACrGAAAATGCATGCCT 
GATGACCAAACT CT CCCTTT CCCCAT CCAAT CGGT CCACACT CCCOGCCCTGG CCTTTGGTACCCACCATT CT CC 
T CTGT A CTT CT CT AAGGATGACTACTTTAGATT CCGAAT ATAGTGAGATTGT AACGTGAAAAAAAAAAAAAAAAA 
AA 

SEQIDNO:4 

MLLLLLXP LLWG RE FVEWQK SNRCDYSLTMQ S SVT VQEGMCVHV RCSF SYP VD SQTD SDPVHGYWF RAG ND I SWK 
AP VAT NNP AW AVQEET FD RFHLLGDPQTKNCTLSI FDARMSDAG RYFFRMEKGNIKWNYKYDQLSVNVT YPPQNL 
T VT V FQG EGT A ST ALG N S SSL SVLEGQ SL RLV CAVD SNPP A RL SWT W RSLT L YP SQP SNPLVLELQVHLGDEGEF 
T C RAQNSLG SQHV SLNL SLQQEYTGKM PP V SG VLLGAVGG AG AT ALVFL SFCVIFIWRSC FKK SARPAADVGD I 
GMKDANTI BGSASQGNLTESWADDNP RHHGLAAH SSGEE PEIQYAPL SFHKGEPQD L SGQEAT NNEY SEIKIPK. 
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SEQUENCE LISTING 
(1) GENERAL INFORMATION 
(i) APPLICANT: SmithXline Beecham Corporation 

(ii) TITLE OF THE INVENTION: Sialoadhesin Family Member- 3 

(iii) NUMBER OF SEQUENCES: 4 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: SmithKline Beecham, Corporate Intellectual 

Property 

(B) STREET: Two New Horizons Court 

(C) CITY: Brentford 

(D) STATE: Middlesex 

(E) COUNTRY: United Kingdom 

(F) ZIP: TW8 9EP 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Diskette 

(B) COMPUTER: IBM Compatible 

(C) OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ for Windows Version 2.0 

(Vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: TO BE ASSIGNED 

(B) FILING DATE: 23-MAR-1998 

(C) CLASSIFICATION: UNKNOWN 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 60/041,885 
<B) FILING DATE: 02 -APR- 199 7 



(viii) ATTORNEY/AGENT INFORMATION : 

(A) NAME: GIDDINGS , Peter John 

(B) REGISTRATION NUMBER: 5630 

(C) REFERENCE/DOCKET NUMBER: GH- 50019 

(ix) TELECOMMUNICATION INFORMATION: 
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(A) TELEPHONE: +44 181 975 6331 

(B) TELEFAX: +44 181 975 6294 
<C) TELEX: 



(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1501 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA 

20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l 





CCTGGCACCT 


CCAACCCCAG 


ATATGCTGCT 


GCTGCTGCTG 


CTGCCCCTGC 


TCTGGGGGAG 


60 


25 


GGAGAGGGTG 


GAAGGACAGA 


AGAGTAACCG 


GAAGGATTAC 


TCGCTGACGA 


TGCAGAGTTC 


120 




CGTGACCGTG 


CAAGAGGGCA 


TGTGTGTCCA 


TGTGCGCTGC 


TCCTTCTCCT 


ACCCAGTGGA 


180 




CAGCCAGACT 


GACTCTGACC 


CAGTTCATGG 


CTACTGGTTC 


CGGGCAGGGA 


ATGATATAAG 


240 




CTGGAAGGCT 


CCAGTGGCCA 


CAAACAACCC 


AGCTTGGGCA 


GTGCAGGAGG 


AAACTCGGGA 


300 


30 


CCGATTCCAC 


CTCCTTGGGG 


ACCCACAGAC 


CAAAAATTGC 


ACCCTGAGCA 


TCAGAGATGC 


360 




CAGAATGAGT 


GATGCGGGGA 


GATACTTCTT 


TCGTATGGAG 


AAAGGAAATA 


TAAAATGGAA 


420 




TTATAAATAT 


GACCAGCTCT 


CTGTGAACGT 


GACAGCCTTG 


ACCCACAGGC 


CCAACATCCT 


480 




TATCCCCGGT 


ACCCTGGAGT 


CTGGCTGCTT 


CCAGAATCTG 


ACCTGCTCTG 


TGCCCTGGGC 


540 


35 


CTGTGAGCAG 


GGGACGCCCC 


CTATGATCTC 


CTGGATGGGG 


ACCTCTGTGT 


CCCCCCCGCA 


600 




CCCCTCCACC 


ACCCGCTCCT 


CGGTGCTCAC 


CCTCATCCCA 


CAGCCCCAGC 


ACCACGGCAC 


660 




CAGCCTCACC 


TGTCAGGTGA 


CCTTGCCTGG 


GGCCGGCGTG 


ACCACGAACA 


GGACCATCCA 


720 




ACTCAATGTG 


TCCTACCCTC 


CTCAGAACTT 


GACTGTGACT 


GTCTTCCAAG 


GAGAAGGCAC 


780 


40 


AGCATCCACA 


GCTCTGGGGA 


ACAGCTCATC 


TCTTTCAGTC 


CTAGAGGGCC 


AGTCTCTGCG 


840 




CTTGGTCTGT 


GCTGTTGACA 


GCAATCCCCC 


TGCCAGGCTG 


AGCTGGACCT 


GGAGGAGTCT 


900 




GACCCTGTAC 


CCCTCACAGC 


CCTCAAACCC 


TCTGGTACTG 


GAGCTGCAAG 


TGCACCTGGG 


960 




GGATGAAGGG 


GAATTCACCT 


GTCGAGCTCA 


GAACTCTCTG 


GGTTCCCAGC 


ACGTTTCCCT 


1020 


45 


GAACCTCTCC 


CTGCAACAGG 


AGTACACAGG 


CAAAATGAGG 


CCTGTATCAG 


GAGTGTTGCT 


1080 




GGGGGCGGTC 


GGGGGAGCTG 


GAGCCACAGC 


CCTGGTCTTC 


CTCTCCTTCT 


GTGTCATCTT 


1140 




CATTGTAGTG AGGTCCTGCA 


GGAAGAAATC 


GGCAAGGCCA 


GCAGCGGACG 


TGGGAGACGT 


1200 




AGGCATGAAG 


GATGCAAACA 


CCATCAGGGG 


CTCAGCCTCT 


CAGGGTAACC 


TGACTGAGTC 


1260 


SO 


CTGGGCAGAT GATAACCCCC 


GACACCATGG 


CCTGGCTGCC 


CACTCCTCAG 


GGGAGGAAAG 


1320 




AGAGATCCAG 


TATGCACCCC 


TCAGCTTTCA 


TAAGGGGGAG 


CCTCAGGACC 


TATCAGGTCA 


1380 




AGAAGCCACC 


AACAATGAGT 


ACTCAGAGAT 


CAAGATCCCC 


AAGTAAGAAA 


ATGCAGAGGC 


1440 




TCGGGCTTGT TTGAGGGTTC 


ACGACCCCTC 


CAGCAAAGGA GTCTGAGGCT 


GATTCCAGTA 


1500 


55 


G 












1501 
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(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 
{A) LENGTH: 467 amino acids 

(B) TYPE: amino acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Met Leu Leu Leu Leu Leu Leu Pro Leu Leu Trp Gly Arg Glu Arg Val 

1 5 10 15 

Glu Gly Gin Lys Ser Asia Arg Lys Asp Tyr Ser Leu Thr Met Gin Ser 

20 25 30 

Ser Val Thr Val Gin Glu Gly Met Cys Val His Val Arg Cys Ser Phe 

35 40 45 

Ser Tyr Pro Val Asp Ser Gin Thr Asp Ser Asp Pro Val His Gly Tyr 

50 55 60 

Trp Phe Arg Ala Gly Asn Asp lie Ser Trp Lys Ala Pro Val Ala Thr 
65 70 75 80 

Asn Asn Pro Ala Trp Ala Val Gin Glu Glu Thr Arg Asp Arg Phe His 

85 90 95 

Leu Leu Gly Asp Pro Gin Thr Lys Asn Cys Thr Leu Ser lie Arg Asp 

100 105 110 

Ala Arg Met Ser Asp Ala Gly Arg Tyr Phe Phe Arg Met Glu Lys Gly 

115 120 125 

Asn He Lys Trp Asn Tyr Lys Tyr Asp Gin Leu Ser Val Asn Val Thr 

130 135 140 

Ala Leu Thr His Arg Pro Asn He Leu He Pro Gly Thr Leu Glu Ser 
145 150 155 160 

Gly Cys Phe Gin Asn Leu Thr Cys Ser Val Pro Trp Ala Cys Glu Gin 

165 170 175 

Gly Thr Pro Pro Met He Ser Trp Met Gly Thr Ser Val Ser Pro Pro 

180 185 190 

His Pro Ser Thr Thr Arg Ser Ser Val Leu Thr Leu He Pro Gin Pro 

195 200 205 

Gin His His Gly Thr Ser Leu Thr Cys Gin Val Thr Leu Pro Gly Ala 

210 215 220 

Gly Val Thr Thr Asn Arg Thr He Gin Leu Asn Val Ser Tyr Pro Pro 
225 230 235 240 
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10 



Gin Asa Leu Thr Val Thr Val Phe Gin Gly Glu Gly Thr Ala Ser Thr 

245 2S0 255 

Ala Leu Gly Asn Ser Ser Ser Leu Ser Val Leu Glu Gly Gin Ser Leu 

260 265 270 

Arg Leu Val Cys Ala Val Asp Ser Asn Pro Pro Ala Arg Leu Ser Trp 

275 280 285 

Thr Trp Arg Ser Leu Thr Leu Tyr Pro Ser Gin Pro Ser Asn Pro Leu 

290 295 300 

Val Leu Glu Leu Gin Val His Leu Gly Asp Glu Gly Glu Phe Thr Cys 
305 310 315 320 

is Arg Ala Gin Asn Ser Leu Gly Ser Gin His Val Ser Leu Asn Leu Ser 

325 330 335 

Leu Gin Gin Glu Tyr Thr Gly Lys Met Arg Pro Val Ser Gly Val Leu 
340 345 350 

20 Leu Gly Ala Val Gly Gly Ala Gly Ala Thr Ala Leu Val Phe Leu Ser 

355 360 365 

Phe Cys Val lie Phe lie Val Val Arg Ser Cys Arg Lys Lys Ser Ala 

370 375 380 

Arg Pro Ala Ala Asp Val Gly Asp Val Gly Met Lys Asp Ala Asn Thr 
385 390 395 400 

lie Arg Gly Ser Ala Ser Gin Gly Asn Leu Thr Glu Ser Trp Ala Asp 

405 410 415 

Asp Asn Pro Arg His His Gly Leu Ala Ala His Ser Ser Gly Glu Glu 

420 425 430 

Arg Glu He Gin Tyr Ala Pro Leu Ser Phe His Lys Gly Glu Pro Gin 

435 440 445 

Asp Leu Ser Gly Gin Glu Ala Thr Asn Asn Glu Tyr Ser Glu lie Lys 

450 455 460 

He Pro Lys 
465 



25 



30 



35 



40 



12) INFORMATION FOR SEQ ID NO: 3 



45 ti) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1502 base pairs 

(B) TYPE : nucleic acid 

(C) STRANDEDNESS: single 
so (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 



55 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
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GGCACGAGGC AGTTCCTGAG AGAAGAACCC TGAGGAACAG ACGTTCCCTC GCGGCCCTGG 60 

CACCTCCAAC CCCAGATATG CTGCTGCTGC TGCTGCTGCC CCTGCTCTGG GGGAGGGAGA 120 

GGGTGGAATG GCAGAAGAGT AACCGGAAGG ATTACTCGCT GACGATGCAG AGTTCCGTGA 180 

CCGTGCAAGA GGGCATGTGT GTCCATGTGC GCTGCTCCTT CTCCTACCCA GTGGACAGCC 240 

AGACTGACTC TGACCCAGTT CATGGCTACT GGTTCCGGGC AGGGAATGAT ATAAGCTGGA 300 

AGGCTCCAGT GGCCACAAAC AACCCAGCTT GGGCAGTGCA GGAGGAAACT CGGGACCGAT 360 

TCCACCTCCT TGGGGACCCA CAGACCAAAA ATTGCACCCT GAGCATCAGA GATGCCAGAA 420 

TGAGTGATGC GGGGAGATAC TTCTTTCGTA TGGAGAAAGG AAATATAAAA TGGAATTATA 480 

AATATGACCA GCTCTCTGTG AACGTGACAT ACCCTCCTCA GAACTTGACT GTGACTGTCT 540 

TCCAAGGAGA AGGCACAGCA TCCACAGCTC TGGGGAACAG CTCATCTCTT TCAGTCCTAG 600 

,5 AGGGCCAGTC TCTGCGCTTG GTCTGTGCTG TTGACAGCAA TCCCCCTGCC AGGCTGAGCT 660 

GGACCTGGAG GAGTCTGACC CTGTACCCCT CACAGCCCTC AAACCCTCTG GTACTGGAGC 720 

TGCAAGTGCA CCTGGGGGAT GAAGGGGAAT TCACCTGTCG AGCTCAGAAC TCTCTGGGTT 780 

CCCAGCACGT TTCCCTGAAC CTCTCCCTGC AACAGGAGTA CACAGGCAAA ATGAGGCCTG 840 

20 TATCAGGAGT GTTGCTGGGG GCGGTCGGGG GAGCTGGAGC CACAGCCCTG GTCTTCCTCT 900 

CCTTCTGTGT CATCTTCATT : GTAGTGAGGT CCTGCAGGAA GAAATCGGCA AGGCCAGCAG 960 

CGGACGTGGG AGACATAGGC ATGAAGGATG CAAACACCAT CAGGGGCTCA GCCTCTCAGG 1020 

GTAACCTGAC TGAGTCCTGG GCAGATGATA ACCCCCGACA CCATGGCCTG GCTGCCCACT 1080 

25 CCTCAGGGGA GGAAAGAGAG ATCCAGTATG CACCCCTCAG CTTTCATAAG GGGGAGCCTC 1140 

AGGACCTATC AGGTCAAGAA GCCACCAACA ATGAGTACTC AGAGATCAAG ATCCCCAAGT 1200 

AAGAAAATGC AGAGGCTCGG GCTTGTTTGA GGGTTCACGA CCCCTCCAGC AAAGGAGTCT 1260 

GAGGCTGATT CCAGTAGAAT TAGCAGCCCT CAATGCTGTG CAACAAGACA TCAGAACTTA 1320 

30 TTCCTCTTGT CTAACTGAAA ATGCATGCCT GATGACCAAA CTCTCCCTTT CCCCATCCAA 1380 

TCGGTCCACA CTCCCCGCCC TGGCCTTTGG TACCCACCAT TCTCCTCTGT ACTTCTCTAA 1440 

GGATGACTAC TTTAGATTCC GAATATAGTG AGATTGTAAC GTGAAAAAAA AAAAAAAAAA 1500 

AA 1502 



35 



40 



45 



50 



55 



(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 374 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Met Leu Leu Leu Leu Leu Leu Pro Leu Leu Trp Gly Arg Glu Arg Val 

15 10 15 

Glu Trp Gin Lys Ser Asn Arg Lye Asp Tyr Ser Leu Thr Met Gin Ser 
20 25 30 
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15 



20 



25 



30 



35 



40 



45 



50 



55 



Ser Val Thr Val Gin Glu Gly Met Cys Val His Val Arg Cys Ser Phe 

35 40 45 

Ser Tyr Pro Val Asp Ser Gin Thr Asp Ser Asp Pro Val His Gly Tyr 

SO 55 60 

Trp Phe Arg Ala Gly Asn Asp lie Ser Trp Lys Ala Pro Val Ala Thr 
65 70 75 80 

Asn Asn Pro Ala Trp Ala Val Gin Glu Glu Thr Arg Asp Arg Phe His 

85 90 95 

Leu Leu Gly Asp Pro Gin Thr Lys Asn Cys Thr Leu Ser He Arg Asp 

100 105 110 

Ala Arg Met Ser Asp Ala Gly Arg Tyr Phe Phe Arg Met Glu Lys Gly 

115 120 125 

Asn He Lys Trp Asn Tyr Lys Tyr Asp Gin Leu Ser Val Asn Val Thr 

130 135 140 

Tyr Pro Pro Gin Asn Leu Thr Val Thr Val Phe Gin Gly Glu Gly Thr 
14 5 150 155 160 

Ala Ser Thr Ala Leu Gly Asn Ser Ser Ser Leu Ser Val Leu Glu Gly 

165 170 175 

Gin Ser Leu Arg Leu Val Cys Ala Val Asp Ser Asn Pro Pro Ala Arg 

180 185 190 

Leu Ser Trp Thr Trp Arg Ser Leu Thr Leu Tyr Pro Ser Gin Pro Ser 

195 200 205 

Asn Pro Leu Val Leu Glu Leu Gin Val His Leu Gly Asp Glu Gly Glu 

210 215 220 

Phe Thr Cys Arg Ala Gin Asn Ser Leu Gly Ser Gin His Val Ser Leu 
225 230 235 240 

Asn Leu Ser Leu Gin Gin Glu Tyr Thr Gly Lys Met Arg Pro Val Ser 

245 250 255 

Gly Val Leu Leu Gly Ala Val Gly Gly Ala Gly Ala Thr Ala Leu Val 

260 265 270 

Phe Leu Ser Phe Cys Val He Phe He Val Val Arg Ser Cys Arg Lys 

275 280 285 

Lys Ser Ala Arg Pro Ala Ala Asp Val Gly Asp He Gly Met Lys Asp 

290 295 300 

Ala Asn Thr He Arg Gly Ser Ala Ser Gin Gly Asn Leu Thr Glu Ser 
305 310 315 320 

Trp Ala Asp Asp Asn Pro Arg His His Gly Leu Ala Ala His Ser Ser 

325 330 335 

Gly Glu Glu Arg Glu He Gin Tyr Ala Pro Leu Ser Phe His Lys Gly 

340 345 
Glu Pro Gin Asp Leu Ser Gly Gin Glu Ala Thr Asn Asn Glu Tyr Ser 
355 360 365 
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Glu He Lys He Pro Lys 
370 



Claims 

1 . An isolated polypeptide selected from the group consisting of: 

(i) an isolated polypeptide comprising an amino acid sequence selected from the group having at least: 

(a) 70% identity; 

(b) 80% identity; 

(c) 90% identity; or 

(d) 95% identity 

to the amino acid sequence of SEQ ID NO:2 over the entire length of SEQ ID NO:2; 

(ii) an isolated polypeptide comprising the amino acid sequence of SEQ ID NO:2 or 

(iii) an isolated polypeptide which is the amino acid sequence of SEQ ID NO:2. 

2. An isolated polynucleotide selected from the group consisting of: 

(i) an isolated polynucleotide comprising a nucleotide sequence encoding a polypeptide that has at least 

(a) 70% identity; 

(b) 80% identity; 

(c) 90% identity; or 

(d) 95% identity; 

to the amino acid sequence of SEQ ID NO:2, over the entire length of SEQ ID NO:2; 

(ii) an isolated polynucleotide comprising a nucleotide sequence that has at least: 

(a) 70% identity 

(b) 80% identity; 

(c) 90% identity; or 

(d) 95% identity; 

over its entire length to a nucleotide sequence encoding the polypeptide of SEQ ID NO:2; 

(iii) an isolated polynucleotide comprising a nucleotide sequence which has at least: 

(a) 70% identity; 

(b) 80% identity; 

(c) 90% identity; or 

(d) 95% identity; 

to that of SEQ ID NO: 1 over the entire length of SEQ ID NO:1 ; 

(iv) an isolated polynucleotide comprising a nucleotide sequence encoding the polypeptide of SEQ ID NO:2; 
(vi) an isolated polynucleotide which is the polynucleotide of SEQ ID NO: 1; or 

(vi) an isolated polynucleotide obtainable by screening an appropriate library under stringent hybridization 
conditions with a labeled probe having the sequence of SEQ ID NO: 1 or a fragment thereof.; 
or a nucleotide sequence complementary to said isolated polynucleotide. 

3. An antibody immunospecific for the polypeptide of claim 1 . 



4. 



A method for the treatment of a subject: 
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(i) in need of enhanced activity or expression of the polypeptide of claim 1 comprising: 

(a) administering to the subject a therapeutically effective amount of an agonist to said polypeptide; and/or 

(b) providing to the subject an isolated polynucleotide comprising a nucleotide sequence encoding said 
5 polypeptide in a form so as to effect production of said polypeptide activity in vivo.; or 

(ii) having need to inhibit activity or expression of the polypeptide of claim 1 comprising: 

(a) administering to the subject a therapeutically effective amount of an antagonist to said polypeptide; 
and/or 

(b) administering to the subject a nucleic acid molecule that inhibits the expression of a nucleotide se- 
quence encoding said polypeptide; and/or 

(c) administering to the subject a therapeutically effective amount of a polypeptide that competes with 
said polypeptide for its ligand, substrate , or receptor. 

A process for diagnosing a disease or a susceptibility to a disease in a subject related to expression or activity of 
the polypeptide of claim 1 in a subject comprising: 

(a) determining the presence or absence of a mutation in the nucleotide sequence encoding said polypeptide 
20 in the genome of said subject; and/or 

(b) analyzing for the presence or amount of said polypeptide expression in a sample derived from said subject. 

6. A method for screening to identify compounds which stimulate or which inhibit the function of the polypeptide of 
claim 1 which comprises a method selected from the group consisting of: 

25 

(a) measuring the binding of a candidate compound to the polypeptide (or to the cells or membranes bearing 
the polypeptide) or a fusion protein thereof by means of a label directly or indirectly associated with the can- 
didate compound; 

(b) measuring the binding of a candidate compound to the polypeptide (or to the cells or membranes bearing 
30 the polypeptide) or a fusion protein thereof in the presence of a labeled competitor; 

(c) testing whether the candidate compound results in a signal generated by activation or inhibition of the 
polypeptide, using detection systems appropriate to the cells or cell membranes bearing the polypeptide; 

(d) mixing a candidate compound with a solution containing a polypeptide of claim 1 , to form a mixture, meas- 
uring activity of the polypeptide in the mixture, and comparing the activity of the mixture to a standard; or 

35 (e) detecting the effect of a candidate compound on the production of mRNA encoding said polypeptide and 

said polypeptide in cells, using for instance, an ELISA assay. 

7. An agonist or an antagonist of the polypeptide of claim 1 . 

40 8. An expression system comprising a polynucleotide capable of producing a polypeptide of claim 1 when said ex- 
pression system is present in a compatible host cell. 

9. A process for producing a recombinant host cell comprising transforming or transfecting a cell with the expression 
system of claim 8 such that the host cell, under appropriate culture conditions, produces a polypeptide comprising 

45 an amino acid sequence having at least 70% identity to the amino acid sequence of SEQ ID NO:2 over the entire 

length of SEQ ID NO:2. 

10. A recombinant host cell produced by the process of claim 9. 

so 11 . A membrane of a recombinant host cell of claim 10 expressing a polypeptide comprising an amino acid sequence 
having at least 70% identity to the amino acid sequence of SEQ ID NO:2 over the entire length of SEQ ID NO:2. 

12. A process for producing a polypeptide comprising culturing a host cell of claim 10 under conditions sufficient for 
the production of said polypeptide and recovering the polypeptide from the culture. 

55 

13. An isolated polynucleotide selected form the group consisting of: 

(a) an isolated polynucleotide comprising a nucleotide sequence which has at least 70%, 80%, 90%, 95%, 
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97% identity to SEQ ID NO;3 over the entire length of SEQ ID NO:3; 

(b) an isolated polynucleotide comprising the polynucleotide of SEQ ID NO:3; 

(c) the polynucleotide of SEQ ID NO:3; or 

(d) an isolated polynucleotide comprising a nucleotide sequence encoding a polypeptide which has at least 
70%, 80%, 90%, 95%, 97-99% identity to the amino acid sequence of SEQ ID NO:4, over the entire length of 
SEQ ID NO:4. 

A polypeptide selected from the group consisting of: 

(a) a polypeptide which comprises an amino acid sequence which has at least 70%, 80%, 90%, 95%, 97-99% 
identity to that of SEQ ID NO: 4 over the entire length of SEQ ID NO:4; 

(b) a polypeptide which has an amino acid sequence which is at least 70%, 80%, 90%, 95%, 97-99% identity 
to the amino acid sequence of SEQ ID NO:4 over the entire length of SEQ ID NO:4; 

(c) a polypeptide which comprises the amino acid of SEQ ID NO:4; 

(d) a polypeptide which is the polypeptide of SEQ ID NO: 4; 

(e) a polypeptide which is encoded by a polynucleotide comprising the sequence contained in SEQ ID NO:3. 
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